Introduction
Despite the numerous and scientifically proven facts about the need and significance of regular physical activity (Pa) in people's lives, there is no positive response in today's people's lifestyles. as a result, this is the first time in human history that people are not prepared to do something about the absence of Pa caused by changes in lifestyle or do not think about it as they do not fully feel the consequence of such an attitude during ontogenesis [1] . what is worse, people tend to pass on bad habits formed during childhood and adolescence to adulthood. a young person's transfer from high school to university could serve as an example. on the one hand, the number of hours spent sitting at a school desk decreases due to a different organisation of classes at the two institutions [2] ; on the other hand, the fact that universities vary their study plans forces students to limit their leisure time and become more responsible for their course programme [3, 4] . also, to a large extent, young people's relationship with Pa is limited by the contemporary lifestyle [5] . In our perspective, there is a constant clash in attitudes towards active and inactive pastimes, resulting in a decrease in Pa and an increase in inactive lifestyles [6] . yet physical activity is of irreplaceable importance not only in health promotion and disease prevention but also in the process of socialisation and formation of proper habits in children and youth. From this and other points of view, it seems vital to know that today's population of children and adolescents demonstrate a lower Pa level than the biological need. the minimum demand for Pa is delimited by the so-called threshold level; an amount of Pa necessary for healthy development of an organism. the threshold level changes over time with an individual's age [7] . according to Sallis and Patrick (1994) , adolescents should be physically active daily or almost every day. they should engage in at least 30 minutes of low-intensity Pa every day and at least 20 minutes of vigorous Pa at least three times a week [8] . leMasurier et al. (2003) consider this threshold to be ten thousand steps per day [9] , which, in principle, corresponds to the Healthy People 2010 recommendations on promotion of health in adult populations [10] .
among the consequences of an unhealthy lifestyle with limited Pa, one should mention an increased prevalence of obesity [11] . an adequate weight in an individual is ensured by a proper balance between energy intake and expenditure. However, the contemporary lifestyle has disturbed this balance, which is mostly due to physical inactivity [12] and low-quality food, offered by an ever-increasing number of fast-food establishments, which are consumed with highly sweetened beverages [13] . the quality of contemporary diet and nutrition is significantly influenced by changes in the eating habits of whole families, the prevalence of a sedentary lifestyle, and the media [14] .
this is one of the reasons why the abovementioned problem of defining the threshold Pa levels is not the only that is being discussed nowadays. also, the question of Pa's influence on human body composition is raised. Monitoring children and adolescents' basic physical characteristics does not serve to assess their appearance, but is also a crucial means of assessing their current health. to determine the presence or absence of obesity or measure whether a person's body weight is adequate for their height, the body mass index (BMI) is currently used. this index is widely applied and easily calculable, but because it does not take into account the muscle to fat ratio its use is only appropriate for non-athletes [15] . the research focused on monitoring the body composition of physically active and inactive people shows that Pa positively impacts the percentage of non-fat tissue by increasing its volume and decreasing the amount of body fat [16] . Furthermore, as Hendl, Dobrý et al. (2011) point out, active engagement of youth in sports has a proven effect on lower BMI in adulthood [17] . this study's objective was to analyse the relationship between Pa and the body mass index (BMI) in undergraduate university students in three fields of study. the students came from the four countries of the Visegrad Group -Slovakia, the czech Republic, Poland, and Hungary.
Material and methods
the project was designed so that the data would be collected in cities with 50-200 thousand inhabitants. Basing on the requirements, four universities partook in this research: Faculty of Sports, the university of Prešov in Prešov, Slovak Republic; Palacký university, czech Republic; Pope John Paul II State School of Higher Education, Biała Podlaska, Poland; and university of Pécs, Hungary.
the study was conducted in 2015 on adolescent undergraduate university students of three fields of study -humanities, as well as medical and technical courses. In total, the sample included 2,484 persons. Due to incomplete data or mistakes and errors in the answer sheets, the statistical analysis was performed on the sample of 2,176 students -1,033 males (47.5 %) and 1,143 females (52.5 %). the data was collected using the extended self-administered version of the standardised International Physical activity Questionnaire [18] . the IPaQ defines physical activity levels as follows: a low activity level of 600 MEt-min/week, a medium activity level of 600-1,500 MEt-min/week, and a high activity level of more than 1,500 MEt-min/week. the IPaQ Physical activity in students... distinguishes between sedentary, moderate, and vigorous activities, such as sports or household chores, to which different MEt values are assigned. Students completed the questionnaire in class via the InDaRES online system. the surveys gave us information about the individuals' height, body weight, and amount of weekly Pa in these categories: vigorous and moderate Pa, walking, school-related Pa, transportation Pa, housework Pa, and recreation, sport, and leisure-time Pa.
the anoVa method, the Pearson correlation coefficient, the Kruskal-wallis test, and the Mann-whitney u test were used for statistical analysis. the level of statistical significance was set at p<0.05.
Results
our first goal was to compare university students' Pa by sex. Basing on the collected data, we could reject our hypothesis that sex plays no significant role in university students' partaking in Pa. It turned out that physical activity expressed in MEt-min/week is higher among males than females (p<0.05) not only in the overall amount of Pa (M = 5,971.77 MEt-min/week, F = 5,177.96 MEt-min/week) and in its individual categories but also in special recreational and sport activities carried out in leisure time (table 1). In addition to the information about the students' overall Pa, we were also interested in Pa intensity. the Kruskal-wallis test revealed differences (p<0.05) in Pa intensity between sexes as well. we found that male students prefer vigorous Pa to moderate Pa, whereas the opposite is true of female students.
we were, therefore, interested in discovering how the students' attitude towards Pa is manifested in the individual fields of study (table 2). Physical activity in students...
Significant differences (p<0.05) between fields of study were only found in males -the most active are those in the medical field of study when it comes to recreation and sports Pa (2,220.16 nEt-min/week), vigorous Pa (2,385.81 MEt-min/week), and overall Pa (7,111.64 MEt-min/week).
as for the students' Pa by country (table 3) , we found no significant differences (p<0.05) in males in any of the individual Pa categories, except for recreation and sports Pa as well as transportation Pa. on the other hand, there were significant differences (p<0.05) in females (table 4) in all Pa forms. overall, the most physically active are Slovak female university students (7,075.89 MEt-min/week), while the least physically active are Hungarian female students (3,626.90 MEt-min/week). Physical activity in students... after comparing the individual categories of BMI, we can confirm that a few more than three quarters of the observed students have a healthy BMI, more than 20 % are overweight, and almost 10 % are underweight (table 6). our main research objective was to analyse whether there is a relation between BMI and Pa in university students. using the Pearson correlation coefficient (and, where appropriate, the Spearman correlation coefficient as a verification means), we discovered that neither overall BMI nor individual BMI categories have any significant relation to the particular forms of Pa performed by the students (table 7). 
Discussion
the Pa results obtained through this international Visegrad Fund research show differences in Pa realisation between sexes in the surveyed university students (table 1). Males are significantly more physically active overall and in most of the studied categories (p<0.05), except transportation Pa and moderate Pa, which did not show statistical significance in the Mann-whitney u test. Paradoxically, these two Pa components come first and second, volume-wise, in males' overall Pa structure. In females, Pa structure is comprised mostly of moderate intensity Pa, job-related Pa, and recreation, sport, and leisure-time Pa. comparing our results with the results of the studies conducted in comparable surrounding countries, we can conclude that our sample was more physically active in all categories. In the newest research, czech students reported Pa levels of 5,758 (males) and 4,502 (females) MEt-min/week [2] . Much lower levels were found in a sample of ukrainian university students who reported on average 3,560.5 MEt-min/week [19] . In a similar study conducted on ukrainian youth aged 17 to 22, males reported Pa levels of 3,863 and females of 3,365 MEt-min/week [21] . Polish youth aged 16 to 18, which is partially comparable to the age of university freshmen, reported even lower levels of Pa -2,640 (males) and 2,219 (females) MEt-min/week [22] . according to sex, both in our study and in other similar research, males are physically more active than females.
as already indicated in the results section, the difference in interest in Pa between sexes is complemented by the results of Pa intensity analysis. as many as 60 % of male students prefer vigorous Pa to moderate Pa (35 %). In female students, the situation is entirely opposite -vigorous Pa is followed by approx. 45 %, but moderate Pa by as much as half of the sample. what is positive about this comparison is that both groups prefer moderate and vigorous Pa to low-intensity Pa.
when analysing Pa volume in individual fields of study (table 2) , we discovered that significant differences (p<0.05) were present only in males in overall Pa and three of its components -moderate Pa, walking, and recreation, sport, and leisure-time Pa. In all of these cases, the most physically active were male medical students. the lowest overall Pa in its individual components was found in male technical students. In females, there was no statistically significant difference in Pa in any of the observed categories. Female humanities students reported higher numbers in overall Pa as well as in recreation, sport, and leisure-time Pa. Female technical students' Pa volume was highest in the categories of moderate Pa and housework Pa. Physical activity of female medical students was distributed very evenly, and the highest volume was reported in the categories of vigorous Pa, walking, job-related Pa, and transportation Pa.
we were interested in finding out whether the Pa intensity data for the whole studied sample would change when we looked at fields of study. the statistical analysis using the Kruskal-wallis test (p<0.05) revealed that the differences found in Pa volume between the fields of study are not mirrored in any significant way in Pa intensity. this conclusion is valid overall as well as when comparing both sexes. a completely different situation was revealed by Pa volume analysis in each of the V4 countries. In this case, statistically significant differences in Pa (p<0.05) were found in females in all the studied categories (table  4) . the most physically active are Slovak female university students, who reached the highest Pa volume in all categories except for recreation, sport, and leisure time Pa, in which Hungarian female students were the most active. However, Hungarian female students are the least physically active in all the other categories as well as the overall value. In males, there were no significant differences between the countries regarding two categories -walking and recreation, sport, and leisure-time Pa (table 3) . the lowest Pa volume in all its categories was found in Polish male students, as was the case with Hungarian female students.
the analysis of Pa intensity with regard to a particular country rendered opposite results than those of Pa evaluation by fields of study. Significant differences were revealed in the male as well as the female populations. Interestingly, in both cases, the ranking of countries in Pa volume repeats in the Pa intensity ranking, which means that more moderate and vigorous Pa is reported by Polish male students and the lowest levels by Hungarian male students. the situation is similar in females, with the highest percentage of vigorous Pa reported by Slovak female students and the lowest by Hungarian female students.
Because the objective of our research was to find out whether there is a relation between the studied variables, i.e. physical activity and body mass index in university students, the next observed variable was BMI. Similarly to overall Pa, there were also significant differences (p<0.05) between sexes overall and within countries, with the exception of czech students (table 5) . Statistically significant differences within sexes (p<0.05) between the studied countries are only found in men. czech male students have the highest BMI (24.6), while Hungarian male students have the lowest (23.2). In females, the recorded quantitative indicators of height and weight and the subsequently calculated BMI were more homogenous, without statistical significance, with the highest mean BMI found in Hungarian female students (21.7) and the lowest mean BMI in the female student population from Slovakia (21.3).
when analysing BMI according to fields of study, we found significant differences only in the male sample (p<0.05). the overall mean BMI was 24.5, and we found the highest numbers in male students doing technical courses (24.4) and the lowest in male humanities students (23.6). In females, similarly as in the comparison by country, BMI numbers are more homogenous, i.e. there was no statistically significant difference found between different fields of study. the overall mean BMI was 21.5, with the highest BMI, similarly to males, recorded in female technical students (21.7) and the lowest in female medical students (21.4) .
after dividing the studied sample into three categories -underweight, healthy weight, and overweight -we found out that while approx. three quarters of the students demonstrate correct weight (62.8 % of males and 74.2 % of females), 34.3 % of men and 12.6 % of women are overweight (table 6) . our research objective, however, was to find out if there was any relation between BMI and Pa in university students, whether overall or in their individual forms. using relevant parametric and nonparametric statistical characteristics, we concluded that BMI (overall), as well as in its individual categories, does not show any relation to Pa overall and its particular forms (table 7) .
Physical activity in students...
Conclusions
we can conclude that the achieved results confirmed significant differences in Pa between sexes in favour of males both in its overall manifestation as well as its particular intensity levels (p<0.05), except moderate Pa and transportation Pa. Differences between individual fields of study appeared only in males in overall Pa as well as in walking and recreation, sport, and leisure-time Pa (p<0.05) in favour of those in the medical field of study. the comparison of individual countries revealed significant differences in Pa within both the male (except for leisure-time Pa) and the female samples in all Pa categories (p<0.05). the most physically active are Polish males and Slovak females. the comparison of BMI overall and within the four countries confirmed a significant variation between sexes in favour of males (p<0.05). Regarding individual nations, the highest BMI was recorded in czech male and Hungarian female students and the lowest in Hungarian male and Slovak female students. as for the fields of study, a significant difference of p<0.05 manifesting itself only in males, the highest BMI is evidenced in students in the technical field of study and the lowest in humanities. the examination of the relation between Pa and BMI did not reveal any statistically significant dependence in any of the categories. this conclusion applies both to males and females.
